Challenges in allogeneic mesenchymal stem cell-mediated cardiac repair.
Autologous mesenchymal stem cells (MSCs) have been proven safe in phase I and II clinical trials in patients who have suffered a myocardial infarction. However, their potential for proliferation and differentiation decreases with age, which limits their efficacy in elderly patients. Allogeneic MSCs offer several key advantages over autologous MSCs, including a high regenerative potential and availability for clinical use without the delay required for expansion. It was believed that allogeneic MSCs were immune privileged and thus able to escape the recipient's immune system. In several preclinical studies, allogeneic MSCs were successful in regenerating the myocardium, and the transplanted MSCs improved heart function early after implantation. However, the long-term ability of allogeneic MSCs to preserve heart function is limited because of a transition from an immune privileged to an immunogenic phenotype after the cells differentiate. The initial phase I/II clinical study using allogeneic MSCs in patients with acute myocardial infarction was safe, and no side effects were observed. However, the long-term safety and efficacy of allogeneic MSCs remain to be established. In this review, we discuss the challenges of using allogeneic MSCs for cardiac repair and present strategies to prevent the immune rejection of allogeneic MSCs to increase their potential for use in cardiac patients.